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[57] ABSTRACT

A conveying apparatus for paper products in stream -
form having two parallel belt elements supported by
rollers is made up of individual standardized self-con-
tained prefabricated constructional elements which at
least at a side lying in the product flow direction are
couplable to a corresponding constructional unit in such’
a manner that only a single conveyor belt pair 1s pro-
vided which is supported by rollers or rolls and driven
by a single drive unit, and at least one constructional
unit i1s constructed for a deflection and/or turning of the

product stream.

4 Claims, S5 Drawiné Sheets
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CONVEYING APPARATUS FOR PAPER
PRODUCTS, IN PARTICULAR IN STREAM FORM

This 1s a division of U.S. patent application Ser. No.
160,275, filed Feb. 25, 1988, now U.S. Pat. No.
4,889,333.

The invention relates to a conveying apparatus for
paper products, in particular in stream form, comprising
two parallel belt elements supported by rollers, rolls or
the like.

Conveying apparatuses for paper products are known
in a variety of constructional forms; the paper products
are engaged individually by clamps or by a conveyor
belt pair; in the latter case the transfer from a belt unit,
1.e. a module, to another constructional unit is by trans-
ferring from one conveying apparatus to another. As-
sembly of the individual models together is possible
only by special adaptation at the “seams’.

The invention is based on the problem of providing a
conveying apparatus of the type mentioned at the begin-
ning which can be made in particularly economic man-
ner, employed depending on the space conditions or the
requirement for bridging direction changes and possibly
also for turning over and is simple to set up.

This problem is solved in that according to the inven-
tion the apparatus is made up of individual standardized
prefabricated constructional components which are
self-contained and are couplable at least at a side lying
in the product flow direction to a corresponding con-
structional unit, that only a single conveying belt pair
supported by rollers or rolls and driven by a single drive
unit is provided and that at least one constructional unit
is configured for a deflection and/or turning of the
product flow.

The intention here is to make it possible to assembly
a conveying apparatus in any desired manner, the indi-
vidual constructional units of which have been prefabri-
- cated, by combination of such constructional units in
accordance with the transport requirements for the
product flow and the space conditions. .

According to a preferred embodiment of the inven-
tion the constructional units are each about 1.0 to 1.5 m
long. .
At least one roller, roll or the like of each roller or
roll pair may be adjustable or movable in a direction
perpendicular or approximately perpendicular to the
product flow; preferably, the roller, roll or the like 1s
resiliently mounted via links or the like.

According to a preferred embodiment of the inven-
tion the rollers, rolls or the like of a constructional unit
-are mounted in or on a frame, a tunnel-shaped housing
or the like and the frame, the housing or the like has
coupling members or the like adapted to the adjacent
constructional unit. This makes it possible for the tun-
nel-like housing to have at least at one side a flange or
the like which is connectable to the flange of the adja-
cent constructional unit by screws, bolts or the like.
Accordingly, the individual constructional units are so
constructed that at their free sides they can be coupled
in simple manner to adjacent constructional units hav-
ing the same function or a different function, for exam-

~ ple turning, deflecting or the like.

Since the conveying apparatus after the assembly of

10

13

20

235

30

35

45

20

23

the individual constructional units forms a self-con- 65

tained conveying apparatus “of any desired length” and
“of any desired height”, according to a preferred em-
bodiment 1t 1s suggested that a special constructional

2

unit be provided for the entry and a special construc-
tional unit for the exit of the paper products and that
one of these two constructional units carries the drive
motor for the conveyor belt pair.

In the constructional unit provided for the turning
particularly small rollers, rolls or the like may be pro-
vided 1n close axis spacing. In the constructional unit
provided for the deflection conveniently at least one
roller, roll or the like is provided having a substantially
greater diameter than the rollers, rolls or the like for the
straight guiding of the product stream.

Two rollers, rolls or the like arranged on one side of
the product stream can be combined in a single con-
structional unit to form a pair.

Also, the frame carrying the rollers or rolis or the like
can carry on one side of the product flow a restliently
mounted roller or roll pair and on the other side of the
product flow a stationary roller or roll pair.

According to a preferred embodiment of the inven-
tion for coupling the constructional unit a preferably
unround tube, a rod or the like of different length 1s
provided to which the individual constructional units,
the rollers and/or roller pairs can be attached via clamp
means; the clamp means may each consist of a flange
and a bolt pair and surround the tube, the rod or the like
In yoke-manner.

The means for turning the product stream comprises
preferably a bent sheet metal plate constructed as hold-
ing plate and having slots which extend transversely of
the product flow direction and in which the roller pairs
are adjustably held. The roller or roll pairs may be
adjustable via a rod or the like in each case individually
in the arcuate preferably quadrantal slot of the holding
platé. Brackets or the like may be arranged on the hold-
ing plate perpendicularly to the longitudinal axis
thereof and carry at their free ends roller or roll pairs;
the brackets arranged at the two ends of the holding
plate are preferably offset perpendicularly with respect
to each other; the slots'may have equal spacings.

According to a preferred embodiment the means for
deflecting the product stream comprises a holding plate
on the one side of which all the rollers or roll pairs are
disposed; the holding plate is expediently provided with
slots for adjustable arresting of the rollers or roll pairs.
Also, on the entry and exit side of the holding plate
pivotal roller pair carriers may be provided. Conve-
niently, the roller pair carriers each comprise at least
one roller or roll pair, a single deflecting roller and
deflecting rollers for the returning belt element sections.

It 1s also possible to provide on the holding plate
three deflection rollers for an endless auxiliary belt
element and to provide for the outer belt element in the
region of the latter at least one deflection roller.

Preferably, the conveyor belt pair engages the paper
products on one side.

Hereinafter examples of embodiment of the invention
will be described i1n detail with the aid of the drawings,
wherein: |

FIGS. 1 to 7 show different constructional units in a
highly schematic illustration,

FIG. 8 shows an embodiment of a rolier pair with its
frame in longitudinal section,

FIG. 9 1s a detail of a modified embodiment,

FIG. 10 is a detail of a modified embodiment in per-
spective view, . |

FIG. 11 1s a further detail in plan view,

FIG. 12 shows a cross-section through a further em-
bodiment of the invention,
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. FIG. 13 is a perspective view of part of the embodi-
ment of the invention illustrated in FIG. 12,

FIG. 14 is a detail to a reduced scale of the embodi-
ment of the invention illustrated in FIG. 12 and in FIG.
13 and

FIG. 15 1s a plan view of a further embodiment of the
Invention.

A conveying apparatus may be made up of individual
standardized constructional units each provided with
coupling members. Different vertical levels may be
overcome therewith; it 1s possible to deflect the product
stream through 90° or even 180°; it 1s also possible to
turn over the product stream. A special constructional
unit 1s provided for each one of these functions; these
constructional units are then put together in accordance
with the requirements in situ, the two belt elements
subsequently been drawn in and connected together.

Some examples of such constructional units, which
may have for example a length of 1 m or 1.50 m, will be
described in detail hereinafter.

A frame 3 placed on feet 1 and 2 carries a large roller
4 about which the two belts §, 6 are guided. The prod-
uct stream supplied in the direction of the arrow 7 and
consisting of paper products in stream form is engaged
above the roller by a conveyor belt 6 and by the drive
of the belt 6 pushed into the pinch between the belt 6
and the belt 5. Thus, whereas the belt 5§ is wrapped
round the large roller 4 the belt 6 runs round the rollers
8 and 9 and then upwardly in the conveying direction
7.

It 1s obvious that a corresponding laterally inverted
embodiment of the roller arrangement would result in
the paper products being conveyed downwardly in-
stead of upwardly.

In FIG. 2 a constructional unit 1s shown for straight
conveying of the paper products in stream form and it is
also possible to provide this constructional unit in verti-
cal arrangement.

In a tunnel-like housing 10 in the embodiment illus-
trated two frames 11 are mounted and each carry via
links 12, 13 a roller 14 and 15 respectively. The links are
resiliently mounted so that the rollers can adapt them-
selves to the product thickness; possibly, adjustability of
the roller pair may also be provided.
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Beneath the product stream two rollers 16, 17 are 45

connected immovably to the frame via rods 18 and 19
respectively. | |
The two parallel extending conveyor belt sections are

not shown.
In the embodiment illustrated 1in FIG. 3 of a construc-

tional unit for deflecting the product flow a large roller

20 1s provided which 1s arranged in a frame 21 and as.

illustrated permits deflection of the product flow 7
through 90°.

The roller pair 22, 23 is arrestable at various locations
in the frame 21 as indicated by the arrow 24 so that the
outgoing angle of the roller 20 can be adjusted for ex-
ample 1n one case between 355° and 90° whilst with a
stimilar arrangement but in another frame the outgoing
angle can be adjusted between 20° and 55°.

It 1s obvious that the constructional unit illustrated in
FIG. 3 can be modified so that a deflection in any de-
sired direction is possible.

50

55

The embodiment of a constructional unit illustrated

in FIG. 4 includes in a tunnel-like housing 30 at least
one roller pair 31, 32, whereafter a turning of the prod-
.uct stream through 90° is produced by small roller units
which are not further illustrated. After effecting a turn-

65
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ing, roller pairs 33, 34 and 35, 36 are provided which
transport the product stream after turning through 90°,

The constructional unit illustrated i FIG. 5 1s the
so-called exit station in which in a housing or frame 40
at least one roller pair 41, 42 is provided, at least one of
said rollers 41 and 42 being driven by a drive unit, for
example an electric motor. Even if independently of the
number of constructional units installed over the entire
conveying distance only one single conveyor belt pair
extends no further drive is provided in the entire con-
veying apparatus. Whether and to what extent the roller
41 must also be driven synchronously depends on the
particular conditions. Thus, a synchronizing circuit may
also be provided for driving the conveyor belt which
runs round the roller 41. |

FIG. 6 shows a further embodiment for deflection of
the product stream into the horizontal after a rising
conveying. In this embodiment apart from a large de-
flection roller 50 in the housing 51 a small deflection
roller 52 i1s provided. The supporting of the two con-
veyor belts before contact with the deflection roller SO
1s by a further roller 33.

Arranged outside the housing 51 is a roller pair 54, 35
with equisize rollers and a roller pair 56, 57 also with
equisize rollers.

In FIG. 7 a constructional unit 60 for example 1.50 m
long and provided with a protective enclosure 1s shown
for straight conveying; said constructional unit 60 com-
prises as indicated for example in dashed lines five roller
pairs each mounted on a frame. Such a frame s shown
in side elevation in FIG. 9. These frames 61 are adapted

" to the outlines of the protective enclosure or also of the

tunnel-like housing; the frame comprises links 62 which
are resiliently mounted in a housing 63 and permit adap-
tation of the rolier 64 according to the arrow 65 to the

thickness of the product stream.
The roller 66 is fixedly connected to the frame via a

fixed linkage 67.
Such a frame is shown in a greatly enlarged illustra-

tion in FIG. 8.
This substantially tetragonal frame carries the hous-

ing 63 in which the links 62 are resiliently mounted. The
links carry the roller 64 which comprises in the centre
an annular groove 70. The roller 66 1s fixedly connected
via the connecting rods 71 to the frame 61. The shaft of
the roller 66 1s laterally extended and forms supports 72,
73 for supporting the stream-like product flow 74.

The individual belts § and 6 are each provided at their
inner side with a continuous guide rib 75 and 76’ which
prevents a lateral yielding of the two conveyor belts 5
and,6. The frame 1s provided with a protective enclo-
sure 76 which extends over the entire length of the
constructional unit. The protective enclosure may be
constructed so that it carries the frames 61 without
additional struts being provided. The protective enclo-
sure 76 is provided with flanges 77 and 78 which can be
connected to corresponding flanges of the adjacent
constructional unit, for example by threaded bolts.

Instead of the protective enclosure, which is not al-
ways necessary, the frames 61 may be connected to-
gether by a hinkage or by plates; in each case however
a coupling facility is to be provided at least at one side
of the respective constructional unit; said coupling facil-
ity 1s a basic condition for the use of the individual
constructional units which are prefabricated in the fac-
tory and put together in situ. As already mentioned
above after assembling the entire conveyor unit the
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belts § and 6 are drawn 1n 1n situ and then for example
welded together.

FI1G. 10 shows a means for coupling the individual
constructional units in perspective view; 1t 1s used 1n
various lengths for connecting the constructional units.
On the other side said means can also itself serve as
support for roller sets, whether individual rollers or
roller pairs, particularly when the product flow i1s to be
guided rectilinearly.

This means consists of a square tube 100 which can be
secured to the individual constructional units or a
frame, chassis or the like with a yoke-like clamp means
101. The yoke-like clamp means consists of a rod 102

and two threaded bolts 103 and 104.

As apparent from FIG. 11 a roller pair 105 is pivot-
ally mounted on a holding plate 106. Since the roller
pair is held beneath the holding plate via an L-shaped
profile pivoting around the bolt 107 through 90° 1s pos-
sible, a lock screw 108 connected to the angle iron being
displaceably mounted and lockable 1n a quadrantal slot
109.

This adjustable roller pair is attached individually
possibly to the tube 100.

The embodiment according to FIGS. 12 to 14 repre-
sents a means for turning the belt elements 110, 111, a
sheet metal plate 112 bent through 180° and extending
perpendicularly to the plane of the drawing being pro-
vided with slots 113 which are distributed with equal
spacing over the entire length of the shell-shaped sheet
metal plate and each provided for receiving a roller pair
set 114. The slots 113 are arranged such that the individ-
ual roller sets 114, as will be described in detail below,
can be arrested with their respective axes offset with
respect to each other.

The shell-like sheet metal plate 112'1s incorporated
into the conveyor system by means of the tube 100 and
the yoke-like clamp means 101 and comprises at its free
ends brackets 120 and 121 respectively. The longitudi-
nal axes of the brackets extend at right-angles to each
other. The brackets carry at their respective leg ends
individual rollers 122 and 123 which serve to deflect the
outer band sections or belt sections of the respective
endless bands or endless belts.

As already pointed out above for the entire convey-
ing apparatus only two endless belts are used which are
driven from one point, for example from the entry point
of the product stream of the stream-like paper products.

In the embodiments of the invention illustrated in
FIG. 10 to 15 all the roller pairs of the entire conveying
apparatus are provided on one side thereof and receive
the product stream of the stream-like paper products
only at the edge so that part of said paper products or of
the stream flow projects out laterally. The product
stream is guided by the two adjacent sections of the
inner and outer belt elements up to the exit except for
the sections described below in the so-called curve
pieces. The returning sections of the two belt elements
are guided rectilinearly or deflected at a distance from
the roller pairs, partially on individual rollers.

As apparent from FIG. 13 the shell-like sheet metal
plate 112 comprises a large number of curved slots
which extend however perpendicularly to the longitu-
dinal axis of the plate and which each serve to receive a
holder pair 130 of the roller pairs. As already mentioned
above, over the entire length of the sheet metal plate the
roller pair off-setting may be such that the axes of the
roller pair at the entry forms for example a right-angle
with the axes of the roller pair at the exit.
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In FIG. 14 to a reduced scale a sheet metal plate
arranged in, vertical direction 1s provided at the entry
end of the two belt or band sections 110, 111 with a
roller pair whose axis of rotation extends parallel to the
plane of the drawing. The bracket 120 also carries an
individual roller 123 having an almost parallel axis. Said
roller serves for deflection of the returning belt section
131. At the opposite end of the bracket 120 a further
individual roller is provided whose axis also extends
parallel or approximately parallel to the axis of the
roller pair 114 and deflects the returning section of the
belt or band element 132. At the lower end of the sheet
metal plate 112 the roller pair 133 is providéd in each
case with axes of rotation perpendicular to the plane of
the drawing. Similarly, the individual rollers 122 and
134 are mounted on shafts whose axes of rotation extend
approximately parallel to the axes of rotation of the
rollers of the pair 133. _

Since the individual roller pairs may be arrested at
any desired position within the longitudinal slots 1t 1s of
course also possible for a rectilinear or almost rectilin-
ear guiding of the belt element pairs to take place in the
region of the sheet metal plate.

The embodiment of a curve piece or device for de-
flecting the product stream between the belt sections
110, 111 shown in FIG. 15 consists of a plate 140 to
which a pivotal plate 141 or 142 is secured. At the lower
side of the holding plate 140 the rectangular tubes 100
are secured with the yoke-like clamp means 101 so that
the curve piece is included in the conveying system
with the coupling means described above.

The holding plate 140 comprises slots 142 of different
length within which the mounting of the individual
rollers 143 is effected for upward adjustment in the
plane of the drawing. In this manner the holding plate
140 can be used not only for the deflection of the prod-
uct stream of stream-like paper products through 90°, as
illustrated, but also for a deflection through a greater
arc angle. The pivot plates 141 and 142 are rotatable; for
this purpose slots 150, 151 and 152 are provided, the
length of the arcuate slots defining the pivoting possibil-
ity. Arresting of the pivot plates 141, 142 in said slots 1s
possible in infinitely variable manner.

Since the inner belt element or band element 110 in
the curve piece is somewhat shorter than the outer belt
element 111 in the region of the curve it must be en-
sured that no shifting of the product stream occurs. For
this purpose the outer band or belt element 111 coming
from the roller pair 155 is led to a deflection roller 156
and then again to the roller pair 157.

The return of the outer band or belt element 1s via the
deflection rollers 160, 161, 162 and 163.

The return of the inner band or belt element 110 is via
the deflection roliers 170, 171 and 172.

To ensure that in the region of the curve as well the
product stream is held undisplaceably an auxiliary band
element, a so-called rider belt 180, is provided which is
guided as endless belt round three deflection rollers 181,
182 and 183.

Tensioning rollers 190 and 191 are adjustably guided
in siots 192, 193.

What is claimed is: _

1. A conveying apparatus for paper products, along a
curved conveying path, comprising a first mounting
plate positioned normal to said curved conveying path,
a first plurality of rollers mounted to said first mounting
plate at spaced apart positions along said curved con-
veying path, at least some of said first plurality of rollers
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being mounted in slotted apertures in said first mounting
plate, and at least one first endless conveyor belt sup-
ported and guided by said first plurality of rollers; a
second plurality of rollers mounted to said first mount-
ing plate at spaced apart positions, including at least one
roller spaced away from said curved conveying path,
and at least one second endless conveyor belt supported
and guided by said second plurality of rollers; and a
third plurality of rollers mounted to said first mounting
plate, including at least one roller positioned proximate
each end of said curved conveying path, and at least
one-third endless conveyor belt supported and guided
by said third plurality of rollers, said at least one-third
endless conveyor belt intersecting the path of travel of
said at ]east one second endless conveyor belt proximate
each end of said curved conveying path and said at least
one-third endless conveyor belt being closely aligned
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with said at least one first conveyor belt over said
curved conyveying path.

2. The apparatus of claim 1, further comprising addi-
tional rollers mounted to said first mounting plate at
locations spaced apart from said curved conveying
path, said additional rollers supporting and guiding said
at least one first endless conveyor belt over a return
path.

3. The apparatus of claim 1, further comprising a
second mounting plate having mounted thereon at least
one pair of further rollers, said second mounting plate
being affixed to said first mounting plate so as to be at
least partially rotatably movable relative to said first
mounting plate, said further rollers supporting and
guiding said at least one first endless conveyor belt.

4. The apparatus of claim 3, further comprising addi-
tional rollers affixed to said second mounting plate, said
additional rollers supporting and guiding said at least

one first endless conveyor belt over a return path.
* * * . .
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